Life-history characteristics such as growth, dispersal and survival usually differ between the sexes (Newton 1972 , Madison 1980 , Holberton 1993 , de Jong 1995 , and the ability to distinguish males and females is therefore an important aspect of avian studies. Traditionally, it has been difficult to distinguish the sexes in Dutch Barn Owls, partly because both subspecies Tyto alba alba and T. alba guttata converge, giving rise to intermediate hybrid colour morphs. In T. alba alba, females have more underbody and underwing flecking compared to males (Voous 1990 , Taylor 1994 , de Jong 1995 , Roulin 1996 . In populations of mixed subspecies, sexing Barn Owls on the basis of colour patterns is possible to some degree, but overlap between the sexes occurs (Taylor 1994 , Martinez et al. 2002 . In this paper we describe a new method to sex Barn Owls, on the basis of apical bar widths of the primaries. The method was validated using carcasses that were sexed in an independent manner by inspecting the reproductive organs upon autopsy.
Methods
Between 2005 and 2009 we collected 240 Barn Owl traffic victims from all over the Netherlands. In all birds, the maximal widths of the solid dark-coloured part of the bars on primaries P10, P8, and P5 were measured (Figure 1) . Similarly, the width of the continuous part of the bars on the secondaries S1, S5, and S8 was determined. Feather numbers were counted from the wrist outward for primaries and inwards for secondaries. Measurements were performed using vernier callipers, the scale of which was accurate to the nearest 0.01 mm. After measuring, the carcasses were sexed by inspecting the reproductive organs. We investigated whether the plumage could be used to separate the sexes by determining the overlap in widths of the bars between males and females.
To further validate sexing Barn Owls on the basis of P10 primary bar width, we instructed 10 volunteers to measure the apical bar of the tenth primary of 20 dead birds and to ascribe the sex of the bird in accordance with their measurements (<7.5 mm for males, >7.5 mm for females).
Results
The widths of the apical bars of primaries 10 and 8 were less than 7.5 mm in males and greater than 7.5 mm in females (Figure 1 ). The apical bar on primary 5 showed overlap between the sexes (between bar widths of 5.5-7.5 mm), as was also found in the apical bars of Nominate Barn Owls Tyto a. alba can be sexed based on flecking patterns of the underwing and underbody, but in the Dutch population consisting of the nominate subspecies and T. a. guttata, overlap in flecking exists between the sexes. In this paper we describe a new method to sex Barn Owls based on apical bar widths of the primaries. Data were obtained from 240 dead Barn Owls that were sexed by autopsy. The apical bars of the primaries 10 and 8 were narrower than 7.5 mm in males and wider than 7.5 mm in females. The widths of more basal bars of the primaries and secondaries overlapped between the sexes. The method was validated by providing 20 carcasses to 10 instructed volunteers, who measured the apical bar widths to sex the birds. The measuring error per owl specimen averaged at 2.2% (range 0.8-3.9%), and the proper sex was assigned in all cases.
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Measuring the width of the apical bar of either P10 or P8 is sufficient for proper sexing. However, the probability of assigning sex incorrectly may be reduced by measuring both primaries, in particular when the bar width is close to the cut-off point of 7.5 mm. Among the 240 studied birds, 15% of the individuals had P10 apical bar widths between 7 and 8 mm. However, only 5% of the birds had apical bar widths between 7 and 8 mm on both P10 and P8.
Representative examples of male and female primaries P10 are given in Figure 3 . Note the differences in banding pattern, especially the width of the apical bar on the inner vane. Because the bar pattern is repeated in subsequent feathers, complete wings of males are less heavily barred compared to those of females ( Figure 3) .
All ten volunteers sexed the 20 Barn Owls successfully on the basis of the apical bar width of P10. The overall measuring error (highest measured value minus lowest measured value) per owl specimen among the volunteers averaged 2.2% (range 0.8-3.9%) of the average measured bar widths.
Discussion
We introduced a new method to reliably determine the sex of Barn Owls from feather characteristics and tested the method in the Dutch Barn Owl population. As the Barn Owl is a cosmopolitan species with considerable variation in plumage among populations (Voous 1990 ), this method may not be valid across the entire range of Barn Owls. Our results indicate that apical bar widths of primaries 8 and 10 discriminate males from females in a mixed population of Tyto alba alba and Tyto alba guttata.
As yet, we have no support for any hypotheses on the functionality, if any, of sexual dimorphism in apical bar width. There may be evolutionary forces such as sexual selection that result in males being less barred, or anti-predator selection that results in darker and more heavily barred females.
As we now have a tool to sex Barn Owls, several aspects of their ecology can be further elucidated. These include the sex ratios of chicks, for example in relation to geographical area or first egg-laying date. In adults, sex-specific mortality, dispersal, and behaviour can be further investigated. Furthermore, determination of body condition on the basis of body mass can be adjusted for sex, and thereby will become more accurate. Finally, sexing live birds on the basis of feather patterns avoids time consuming and costly laboratory DNA analyses. 
